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Executive Summary

This environmental assessment addresses the environmental effects of a proposed action and the
no action alternative to comply with U.S. Environmental Protection Agency (EPA) ground water
standards at the Slick Rock, Colorado, Uranium Mill Tailings Remedial Action Project sites. The
sites consist of two areas designated as the North Continent (NC) site and the Union Carbide
(UC) site. In 1996, the U.S. Department of Energy (DOE) completed surface cleanup at both
sites and encapsulated the tailings in a disposal cell 5 miles east of the original sites.

Maximum concentration limits (MCLs) referred to in this environmental assessment are the
standards established in Title 40 Code of Federal Regulations Part 192 (40 CFR 192) unless
noted otherwise.

Ground water contaminants of potential concern at the NC site are uranium and selenium.
Uranium is more prevalent, and concentrations in the majority of alluvial wells at the NC site
exceed the MCL of 0.044 milligram per liter (mg/L). Selenium contamination is less prevalent;
samples from only one well had concentrations exceeding the MCL of 0.01 mg/L. To achieve
compliance with Subpart B of 40 CFR 192 at the NC site, DOE is proposing the strategy of
natural flushing in conjunction with institutional controls and continued monitoring. Ground
water flow and transport modeling has predicted that concentrations of uranium and selenium in
the alluvial aquifer will decrease to levels below their respective MCLs within 50 years.

Ground water contaminants of potential concern at the UC site are manganese, molybdenum,
nitrate, selenium, radium-226, radium-228, uranium, benzene, and toluene. Molybdenum, nitrate,
and selenium are major contaminants; elevated concentrations are one to two orders of
magnitude above the respective MCLs and are widely distributed in the alluvial aquifer. Minor
contaminants include manganese, radium-226, radium-228, uranium, benzene, and toluene,
which are present in concentrations only slightly above their respective standards (background
for manganese) or have been detected in only a small portion of the alluvial aquifer. To achieve
compliance with Subpart B of 40 CFR 192 at the UC site, DOE proposes the strategy of natural
flushing for all contaminants in conjunction with institutional controls and continued monitoring
until cleanup goals are achieved. Ground water flow and transport modeling predicts that
concentrations of molybdenum, nitrate, and uranium will decrease to levels below their
respective MCLs and that concentrations of manganese will decrease to levels below background
in the alluvial aquifer within 100 years. For benzene and toluene, it is anticipated that natural
biological degradation will reduce these contaminants to levels below the State of Colorado
drinking water standards (Regulation 41) within 100 years. Radium concentrations slightly
exceed the MCL at only one location at the UC site. Concentrations at that location are expected
to decrease to levels below the MCL within 100 years.

Ground water flow and transport modeling predicts that concentrations of selenium in the
alluvial aquifer at the UC site will not decrease below the 0.01 mg/L MCL within 100 years;
therefore, DOE proposes an alternate concentration limit at the risk-based human health drinking
water benchmark of 0.18 mg/L. The flow and transport modeling predicts that selenium
concentrations in the alluvial aquifer will be below this benchmark value within 50 years, with a

DOE Grand Junction Office EA of Ground Water Compliance at the Slick Rock Sites
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14 percent probability that the maximum average selenium concentration will be above the
benchmark after 100 years of natural flushing.

The compliance strategies for both the NC and UC sites would result in compliance with EPA
standards in 40 CFR 192 and the proposed alternate concentration limit for selenium.

The proposed monitoring program would begin upon regulatory concurrence with the Ground
Water Compliance Action Plan (DOE 2002a). In about 2005, DOE would compare the actual
monitoring results to the modeling predictions. If actual ground water conditions are reasonably
comparable to predicted conditions, in 2006 the sites may be turned over to the Long-Term
Surveillance and Maintenance Program for long-term management. If monitoring results indicate
that natural flushing is not proceeding as predicted, DOE would reevaluate conditions in the
alluvial aquifer to determine if changes to the compliance strategy are needed.

DOE received one set of comments on the Draft Environmental Assessment during the public
comment period concerning the potential for the plume to migrate off site at the UC site.
Changes and clarifications were made in this Final Environmental Assessment to address the
comments. Appendix A provides the full text of the comments and DOE’s response.

EA of Ground Water Compliance at the Slick Rock Sites DOE Grand Junction Office
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1.0 Introduction

The U.S. Department of Energy (DOE) is proposing ground water compliance strategies for two
former uranium-ore processing sites at Slick Rock, Colorado (Figure 1). The proposed strategies
are in compliance with U.S. Environmental Protection Agency (EPA) regulations in Title 40
Code of Federal Regulations Part 192 (40 CFR 192). The standards were established to
minimize risk to human health and the environment that result from milling-related constituents
in ground water.

1.1 Site Description

The Slick Rock sites consist of two former uranium-ore processing sites designated as the North
Continent (NC) site and the Union Carbide (UC) site. These sites are located along the Dolores
River at an elevation of approximately 5,500 feet (ft) above mean sea level. The UC site is about
1 mile downstream of the NC site. Both sites are currently owned by UMETCO Minerals
Corporation. Steep hillsides and cliffs of the Dolores River Canyon surround the sites and rise to
an elevation of about 6,500 ft above mean sea level. After removal of surface contamination in
1996, the sites were regraded with on-site material and reseeded. Figure 2 is an April 2001 aerial
photograph of the region.

The Slick Rock sites are located in a remote portion of San Miguel County in southwest
Colorado (Figure 1). The region has an arid to semiarid climate with high evaporation, low
precipitation, low humidity, and large temperature variations. The average annual precipitation in
the area is about 13 inches (DOE 2002b).

The fine-grained units of the Jurassic Summerville and Morrison Formations underlie the
Quaternary Dolores River alluvium at the NC site. These formations form an aquitard that
inhibits downward migration of alluvial ground water. Three hydrostratigraphic units underlie
the UC site. These units are, in descending order, the Dolores River alluvium, the Jurassic
Entrada Sandstone, and the Jurassic Navajo Sandstone. At both the NC and UC sites, the
uppermost aquifer is in the Dolores River alluvium.

The Dolores River alluvium ranges in thickness from 18 to 26 ft and consists of unconsolidated
clayey sands, sandy gravels, and cobbles. Ground water in the alluvium is unconfined and
generally flows to the north and toward the river; depth to the water table ranges from 5 to 15 ft
below ground surface. The Dolores River alluvium is laterally restricted by bedrock that forms
the terraces and canyon walls adjacent to the Dolores River. The Dolores River floodplain is
discontinuous and pinches out in areas where the river meets the canyon wall. Alluvial material
also covers the terraces adjacent to the river and is topographically and hydrologically isolated
from the river alluvium. The terrace alluvial deposits are typically unsaturated.

DOE Grand Junction Office EA of Ground Water Compliance at the Slick Rock Sites
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1.2 Site History

The Shattuck Chemical Company built the NC mill in 1931. In 1934, North Continent Mines,
Inc., acquired the site. The mill was designed to extract vanadium and radium salts from locally
mined ores. In 1945, the federal government acquired control of the site through the Union
Mines Development Corporation with the specific purpose of supplying uranium for the
Manhattan Project. Union Carbide became the owner of the site in 1957, and the NC mill closed
in the early 1960s (DOE 1995b). The NC site is currently owned by UMETCO Minerals
Corporation, which has been acquired from Union Carbide by DOW Chemical.

From 1931 to 1942, vanadium was extracted from ore using a sulfuric acid leaching process. In
1942, the extraction techniques included an initial salt roast circuit with an acid leach process to
recover vanadium, uranium, and radium concentrates (Merritt 1971).

The UC mill began operation in 1957 using a uranium-vanadium upgrading technique to process
ore mined from the surrounding area. The milling process at the UC site included an initial step
to dry-grind the coarse-grained sandstone, separating the fines from the coarser ore.

The coarse ore fraction was combined with a recirculated sulfuric acid solution. Following this
step, a sand-slime separation process obtained a second uranium product. The sand product was
further acid-leached, washed, and discharged to the tailings pile. A third uranium product
resulted from an ammonia neutralization step on part of the pregnant solution. The upgraded
material, which was composed of all three products, was shipped to the Union Carbide mill at
Rifle, Colorado, for further processing. Because the finer fraction was shipped off site, the
tailings pile at the UC site was composed of fine-grained sand with virtually no slimes. The UC
mill closed in December 1961 (Merritt 1971), and the site is currently owned by UMETCO.

Surface remediation at the Slick Rock sites began in 1995 and was completed in 1996. The
purpose of the surface remediation program was to clean up surface and subsurface soils that had
been contaminated with residual radioactive materials from the milling process. The Uranium
Mill Tailings Remedial Action (UMTRA) Surface Project is described in the Surface
Environmental Assessment (Surface EA) (DOE 1995b). Tailings and other contaminated surface
materials were placed in a disposal cell approximately 5 miles east of the sites.

1.3 Overview of Contamination

Historical processing of uranium and vanadium ores at the sites has resulted in contaminated
ground water. A review of existing data indicated that additional evaluation of ground water,
surface water, subpile soils, and geology was needed. In 2001, DOE conducted the field
investigations to address data gaps. Section 4.0 of the Site Observational Work Plan (SOWP,
DOE 2002b) describes the results. Uranium and selenium are the contaminants of potential
concern (COPCs) at the NC site. Molybdenum, manganese, nitrate, selenium, uranium,
radium-226, radium-228, benzene, and toluene are the COPCs at the UC site.

Maximum concentration limits (MCLs) discussed in this environmental assessment refer to the
standards established in 40 CFR 192 unless noted otherwise.

EA of Ground Water Compliance at the Slick Rock Sites DOE Grand Junction Office
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1.4 Summary of Current Risk

Present conditions at the Slick Rock sites present no unacceptable risks to human health because
there is currently no use of ground water from the uppermost aquifer. Under the proposed action
(Section 3.0), future risks would remain acceptable because institutional controls (explained in
Section 3.1.3.2) would restrict access to contaminated ground water.

Contaminant concentrations in the Dolores River have historically been below State of Colorado
surface water standards (Water Quality Control Commission Regulation 35, “Classifications and
Numeric Standards for Gunnison and Lower Dolores River Basins™) and present no unacceptable
risks to human health or ecological receptors. Concentrations are anticipated to remain below the
standards in the future.

1.5 National Environmental Policy Act Process

The National Environmental Policy Act (NEPA) of 1969 requires federal agencies to analyze the
environmental impacts of proposed and alternative actions. In 1996, DOE completed the Final
Programmatic Environmental Impact Statement for the Uranium Mill Tailings Remedial Action
Ground Water Project (PEIS) (DOE 1996). In that document, DOE analyzed the potential effects
of implementing four alternatives for achieving ground water compliance at the UMTRA Project
sites. A Record of Decision was issued in April 1997 in which DOE selected the Proposed
Action Alternative for conducting the UMTRA Ground Water Project. Under the Proposed
Action Alternative, DOE was given the option of implementing active remediation, natural
flushing, no further ground water remediation', or any combination of these three strategies. The
PEIS then recommended that DOE prepare site-specific NEPA documents, such as this
environmental assessment, to convey the strategy that was selected for each of the sites. The
issues discussed and the environmental impacts analyzed in this environmental assessment are
tiered to the PEIS as allowed by NEPA regulations in 10 CFR 1021.210(c).

2.0 Purpose and Need for Action

The purpose of the UMTRA Ground Water Project is to protect human health and the
environment at abandoned uranium-ore processing sites by complying with the EPA ground
water standards in 40 CFR 192 Subpart B. DOE proposes to implement the compliance strategy
outlined in the SOWP (DOE 2002b), which uses the framework established in the PEIS

(DOE 1996).

! “No further remediation” is not the same as the “no action” alternative discussed in this environmental assessment. The “no
further remediation” sites require activities such as site characterization to show that no further remediation is warranted.

DOE Grand Junction Office EA of Environmental Compliance at the Slick Rock Sites
February 2003 Final Page 5



3.0 Proposed Action and No Action Alternatives

The PEIS provides several alternatives for complying with UMTRA ground water standards and
assesses in general terms the effects associated with each alternative. DOE followed the
step-by-step decision process described in the PEIS to select the compliance strategy proposed in
this environmental assessment. Section 3.1 describes the proposed actions for the NC and UC
sites and briefly describes the other alternatives DOE considered but later eliminated. Section 3.2
describes the no action alternative, which is required to be evaluated in DOE’s environmental

assessments.

3.1 Proposed Action Alternative

3.1.1 NC Site

3.1.1.1 Decision Process for the Proposed Action for the NC Site

DOE’s proposed strategy at the NC site is natural flushing with institutional controls and
continued monitoring. Figure 3 shows the steps that were followed in selecting this compliance
strategy, and Table 1 explains the decision process in the figure.

Table 1. Explanation of the Compliance Strategy Selection Process for the NC Site

Box . .
(Figure 3) Action or Question Response
Characterize plume and hvdrologic Review historical data and identify data gaps; conduct
1 conditions P y 9 additional field investigation to address the data gaps. Move to
) Box 2.
Is ground water contamination Seleni . . h .
2 present in excess of MCLS or elenium and uranium concentrations exceed the respective
MCLs. Move to Box 4.
background?
Does contaminated around water The ground water does not qualify for limited use because the
: g background dissolved solids concentration is less than 10,000
qualify for supplemental standards . P
4 due to its classification as limited use mg/L, the aquifer will yield more than 150 gallons per day, and
round water? background selenium and uranium concentrations are low.
9 ) Move to Box 6.
Does contaminated ground water . .
ualify for alternate concentration Current concentrations would result in unacceptable human
6 I(i]mits }EACLS) based on accentable health and environment risk. Ground water flow and transport
human health and environmgntal modeling indicates that natural flushing will be effective for both
risks and other factors? constituents. Move to Box 8.
Doqs contaminated ground water Although the applicability has not been formally addressed, it is
qualify for supplemental standards . ; . .
8 due 1o excessive environmental harm unlikely that remedial action would cause excessive harm to the
from remediation? environment. Move to Box 10.
Will natural flushing result in Ground water flow and transport modeling predicts that
10 compliance with MCLs, background, selenium and uranium concentrations will be less than the
or ACLs within 100 years? standards within 100 years. Move to Box 11.
Can institutional controls be An environmental covenant will be used to prevent use of
maintained durina the flushing period ground water during the natural flushing period. Ground water
1 and is the compli%nce strateg%/p | can be used without restriction after the natural flushing period

protective of human health and the
environment?

and will be protective of human health and the environment at
that time. Move to Box 12—implement the natural flushing
strategy.

EA of Ground Water Compliance at the Slick Rock Sites
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BOX 3

NO

NO NO SITE-SPECIFIC GROUND WATER
REMEDIATION REQUIRED.*
BOX5
YES ARE HUMAN HEALTH AND YES
ENVIRONMENTAL RISKS OF APPLYING
SUPPLEMENTAL STANDARDS
ACCEPTABLE?
NO | v
[ Box7 |
NO REMEDIATION
REQUIRED.* APPLY
YES SUPPLEMENTAL
»| STANDARDS OR
ALTERNATE
CONCENTRATION
LIMITS.
A
BOX 9
YES ARE HUMAN HEALTH AND ENVIRON- YES
MENTAL RISKS OF APPLYING
SUPPLEMENTAL STANDARDS
ACCEPTABLE?
NO

YES
NO v
BOX 13 BOX 14
WILL NATURAL FLUSHING AND ACTIVE CAN INSTITUTIONAL CONTROLS BE
GROUNDWATER REMEDIATION RESULT IN YES »| MAINTAINED DURING THE FLUSHING YES
COMPLIANCE WITH MAXIMUM CONCENTRATION PERIOD AND IS NATURAL FLUSHING
LIMITS, BACKGROUND LEVELS, OR ALTERNATE AND ACTIVE GROUND WATER
CONCENTRATION LIMITS WITHIN 100 YEARS? REMEDIATION PROTECTIVE OF HUMAN
NO HEALTH AND THE ENVIRONMENT?
NO ¢ T
BOX 15
WILL ACTIVE GROUND WATER REMEDIATION | ¢  BOX 16
METHODS RESULT IN COMPLIANCE WITH »| PERFORMACTIVE
BACKGROUND LEVELS, MAXIMUM

CONCENTRATION LIMITS, OR ALTERNATE
CONCENTRATION LIMITS?

NO

A4

BOX 17

APPLY SUPPLEMENTAL STANDARDS
BASED ON TECHNICAL IMPRACTICABILITY
AND APPLY INSTITUTIONAL CONTROLS
WHERE NEEDED.*

m:\ugw\511\0021\12\u01638\u0163800.cdr

GROUND WATER REMEDIATION.*

*Strategy will be reevaluated if conditions
change or if monitoring indicates that EPA
standards will not be met.

Legend

Compliance
Strategy

Figure 3. Compliance Selection Framework for the Slick Rock Sites
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3.1.1.2 Alternatives Considered but Eliminated

The two other possible alternatives—active remediation and no further remediation—were
eliminated from further consideration at the NC site. Active remediation was eliminated because
flow and transport modeling conducted for the SOWP (DOE 2002b) predicted that site-related
concentrations of selenium and uranium in ground water in the uppermost aquifer beneath the
NC site will decrease to levels below their MCLs within 100 years, as allowed in 40 CFR 192.
Although ground water discharges to the Dolores River, contaminants rapidly mix with river
water, and concentrations decrease to levels that are below all applicable standards and
benchmarks. The no further remediation alternative was eliminated because DOE was required
to address the ground water constituents with concentrations that exceed MCLs. Natural flushing
was the best alternative for addressing those constituents.

3.1.1.3 Explanation of the Proposed Action for the NC Site

Natural flushing is a process in which natural geochemical and biological processes and ground
water movement decrease contaminant concentrations in the aquifer through time.

The following conditions are requirements of the natural flushing compliance strategy
(40 CFR 192.12[c][2]):

* Natural flushing must decrease concentrations of residual radioactive materials to background
levels, MCLs, or alternate concentration limits (ACLs) within 100 years.

+ Institutional controls must be implemented that will effectively protect public health and the
environment during the natural flushing period.

Contaminant flow and transport modeling predicts that natural ground water movement and
geochemical processes will reduce contaminant concentrations in the uppermost (alluvial)
aquifer to meet the regulatory requirements at the NC site. Application and success of the natural
flushing alternative would be verified through a monitoring program as required by

40 CFR 192.12(c)(3). Figure 4 shows the point-of-compliance wells along with surface water
locations. Table 2 identifies the rationale for monitoring those locations under the proposed
action alternative.

Table 2. Proposed Monitoring Program at the NC Site

Location Matrix Location Rationale Analytes
0696 Surface water Upstream Background for NC site.
0692 Surface water Adjacent to site Elzeﬂiec::tii(tjezlrosﬁ:ttigrt]hvgr:"iavr:rj[he center of the uranium Uranium
0303 Ground water On site Hot spot for uranium.
0305 Ground water On site Hot spot for uranium; selenium above the MCL. Uranium,
0307 Ground water On site Downgradient of hot spots; monitor plume migration. Selenium
0309 Ground water On site Farthest downgradient well on site.
0311 Ground water Downgradient uorfz;r?iiltjernaglrL?riSetEeet\:\i/\ézrr.\ l;/li?ensifor migration of the Uranium
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Ground water and surface water would be monitored during the period of natural flushing to
verify that concentrations of uranium and selenium are decreasing as predicted. If monitoring
results indicate that natural flushing is not proceeding as predicted, DOE would reevaluate
conditions in the alluvial aquifer to determine if changes to the compliance strategy are needed.

Compliance monitoring would take place on an annual basis for the first 10 years; after 10 years,
sampling frequency would be reduced to once every 5 years. Natural flushing would be
considered complete when, for three consecutive sampling events, uranium concentrations are
below the MCL in all wells in the monitoring network, and selenium concentrations are below
the MCL in wells 0305 and 0307.

3.1.2 UC Site

3.1.2.1 Decision Process for the Proposed Action for the UC Site

Using the compliance selection framework shown in Figure 3, DOE determined that natural
flushing in conjunction with continued monitoring and institutional controls would be protective
of human health and the environment at the UC site. A natural flushing ACL of 0.18 milligram
per liter (mg/L) is proposed for selenium. Table 3 shows the decision process that arrived at the
natural flushing strategy.

Table 3. Explanation of the Decision Path for the UC Site Compliance Strategy

(Fi B:; 3) Action or Question Response
Characterize plume and Review historical data and identify data gaps in the Summary of Site
1 . plun Conditions and Work Plan. Conduct additional field investigation to address
hydrologic conditions.
the data gaps. Move to Box 2.
Is around water contamination Molybdenum, nitrate, radium-226+228, selenium, and uranium concentrations
2 9 . exceed the respective MCLs; benzene and toluene levels exceed State of
present in excess of MCLs or . .
Colorado standards, and manganese concentration exceeds the maximum
background? .
background concentration. Move to Box 4.
Does contaminated ground The ground water does not qualify for limited use designation because the
4 water qualify for supplemental background dissolved solids concentration is less than 10,000 mg/L, the
standards on the basis of aquifer will yield more than 150 gallons per day, and background COPC
limited use? concentrations are generally low. Move to Box 6.
Does contaminated ground
water qualify for ACLs based Current concentrations would result in unacceptable human health and
6 on acceptable human health environmental risks. Ground water flow and transport modeling indicates that
and environmental risks and natural flushing will be effective. Move to Box 8.
other factors?
Does contaminated ground
water qualify for supplemental Although the applicability has not been formally addressed, it is unlikely that
8 standards due to excessive remedial action would cause excessive harm to the environment. Move to
environmental harm from Box 10.
remediation?
Ground water flow and transport modeling predicts that molybdenum, ni